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Symbols and Abbreviations 
The following symbols and abbreviations, and others approved for the Système International d'Unités (SI), are used 
without definition in the following reports by the Divisions of Sport Fish and of Commercial Fisheries:  Fishery 
Manuscripts, Fishery Data Series Reports, Fishery Management Reports, and Special Publications. All others, 
including deviations from definitions listed below, are noted in the text at first mention, as well as in the titles or 
footnotes of tables, and in figure or figure captions. 
Weights and measures (metric) General 
centimeter cm Alaska Administrative  
deciliter dL     Code AAC 
gram g all commonly accepted  
hectare ha abbreviations e.g., Mr., Mrs., 
kilogram
kilometer 

kg 
km all commonly accepted  

AM, PM, etc. 

liter L professional titles e.g., Dr., Ph.D., 
meter m  R.N., etc. 
milliliter mL at @ 
millimeter mm compass directions: 

east E 
Weights and measures (English) 
cubic feet per second ft3/s 

north
south

 N 
S 

foot ft west W 
gallon gal copyright © 
inch in corporate suffixes: 
mile mi Company Co. 
nautical mile nmi Corporation Corp. 
ounce oz Incorporated Inc. 
pound lb Limited Ltd. 
quart qt District of Columbia D.C. 
yard yd et alii (and others) et al. 

et cetera (and so forth) etc. 
Time and temperature exempli gratia 
day d (for example) e.g. 
degrees Celsius °C Federal Information 
degrees Fahrenheit °F     Code FIC 
degrees kelvin K id est (that is) i.e. 
hour h latitude or longitude lat. or long. 
minute min monetary symbols 
second s  (U.S.) $, ¢ 

months (tables and 
Physics and chemistry  figures): first three 
all atomic symbols  letters Jan,...,Dec 
alternating current AC registered trademark ® 
ampere A trademark ™ 
calorie cal United States 
direct current DC (adjective) U.S. 
hertz Hz United States of 
horsepower hp America (noun) USA 
hydrogen ion activity 

 (negative log of) 
parts per million 
parts per thousand 

pH 

ppm 
ppt, 
‰ 

U.S.C.

U.S. state 

 United States 
Code 
use two-letter 
abbreviations 
(e.g., AK, WA) 

volts V 
watts W 

Measures (fisheries) 
fork length FL 
mideye to fork MEF 
mideye to tail fork METF 
standard length SL 
total length TL 

Mathematics, statistics 
all standard mathematical 

    signs, symbols and  


abbreviations 

alternate hypothesis HA 

base of natural logarithm e 
catch per unit effort CPUE 
coefficient of variation CV 
common test statistics (F, t, χ2, etc.) 
confidence interval CI 
correlation coefficient  
   (multiple) R 

correlation coefficient 


(simple) r 
covariance cov 
degree (angular ) ° 
degrees of freedom df 
expected value E 
greater than > 
greater than or equal to ≥ 
harvest per unit effort HPUE 
less than < 
less than or equal to ≤ 
logarithm (natural) ln 
logarithm (base 10) log 
logarithm (specify base) log2, etc. 
minute (angular) ' 
not significant NS 
null hypothesis HO 

percent % 
probability P 
probability of a type I error 
   (rejection of the null

    hypothesis when true) α
 
probability of a type II error 

   (acceptance of the null  

    hypothesis when false) β
 
second (angular) "
 
standard deviation SD 

standard error SE
 
variance 


population Var 
 sample var 
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ABSTRACT 

This report specifies the methods and procedures for conducting a coastal hydroacoustic survey in the Kodiak 
Management Area for rockfish population size and distribution. Survey locations of probable black rockfish 
Sebastes melanops habitat are identified using commercial rockfish harvest logbook information, local knowledge 
from sport fishing charter operators and commercial jig fishermen, and bathymetric/bottom-type information from 
nautical charts. The survey uses a split-beam hydroacoustic transducer to locate and record individual fish acoustic 
signatures in the study areas. An underwater video camera is used to record images of fish in the study areas for later 
species identification. Mechanical jig machines and hand-held rod and reel are used to live-capture fish samples at 
the study areas to determine species, sex, length, and reproductive status. 

Key words: 	 Black rockfish, dark rockfish, dusky rockfish, Sebastes melanops, S. variabilis, S. ciliatus, 
hydroacoustics, underwater video, live capture, population, survey, Kodiak. 

INTRODUCTION 
In an ongoing effort to develop a district-level, population-based management plan for black 
rockfish Sebastes melanops in the Westward Region, the Alaska Department of Fish and Game 
(ADF&G) has conducted hydroacoustic surveys beginning in 2007 in the Kodiak Management 
Area (KMA; Figure 1). The Northeast District of the KMA was surveyed in 2007 in order to 
develop the methodology for determining rockfish habitat locations and extents, determine 
protocols for the collection and analysis of the hydroacoustic echogram, evaluate live-capture 
sampling, and record underwater video to determine species composition of the rockfish schools 
surveyed. Due to technical difficulties, underwater video was not used extensively in 2007, but 
the Northeast District was surveyed with the hydroacoustic system and rockfish were sampled at 
many survey locations through live capture. The survey of the Northeast District was repeated 
and refined in 2008, and extensive underwater video was recorded at most survey locations. In 
2009, surveys were conducted in the Afognak, Eastside, and Southeast districts of the KMA. In 
2010, surveys were conducted in the Westside District of the KMA and in the Sutwik Island, 
Chignik Bay, and Mitrofania districts of the Chignik Management Area (CMA; Figure 1). 

OBJECTIVES 
The objectives of the hydroacoustic surveys of rockfish are to collect data required to generate a 
population index for black rockfish, and to better understand rockfish species mixing and 
distribution where black rockfish coexist with other species of Sebastes in marine environments 
around Kodiak Island. 

METHODS 
SURVEY STATION SELECTION AND DESIGN 

Introduction 
The basis for the survey is to identify locations where rockfish associate with rocky or high-relief 
habitat, to explore the geographic extent of the habitat, and to then define boundaries within 
which the habitat and fish aggregations will be sampled using hydroacoustics. A single, 
contiguous area of habitat is called a survey station. All suitable rockfish habitat should be 
considered when defining survey stations. Before the survey takes place, a variety of information 
sources should be consulted to identify likely survey stations. These sources can include: 

•	 commercial rockfish jig season logbooks that contain latitude and longitude and species 
data; 
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•	 interviews with commercial fishermen and charter boat operators who target rockfish; 

•	 nautical charts or bathymetric maps that show depth and seafloor topology in order to 
identify likely rockfish habitats. 

Once a probable survey station has been identified, a number of reconnaissance passes over the 
area will be done using the hydroacoustic equipment to assess the presence or absence of fish 
and to gain an understanding of the extent of the habitat and fish schools. If the habitat and fish 
aggregations are focused on a location with a single, defined central density such as a rock 
pinnacle, a star-pattern transect should be used to survey the area (Figure 2). The center of the 
pattern should cross over the center of the fish aggregation a minimum of four times. Because 
star pattern survey transects are used on a spatially focused set of habitat features or fish schools, 
the diameter of the star is typically set at 0.3–0.5 km. 

If the habitat or fish schools are more spatially variable and cannot be adequately covered in a 
small-diameter star pattern, a series of grid-pattern transects should be used (Figure 3). The 
individual transect tracks, or legs, should be spaced 50 m apart for a grid pattern, though each leg 
can be of any length. The hydroacoustic survey should include the entire habitat area and extend 
beyond the main fish aggregations and bathymetric features of interest to ensure that the entirety 
of the area is sampled. If a habitat area is determined to be very large (e.g., greater than 2 km 
long or wide) or exist in a complex geometry, multiple adjoining grid stations may be created. It 
will require judgment on the part of the survey leader to determine the type of survey station 
pattern to use, and how large to make each grid. 

A few considerations should be taken into account when laying out a grid. It is generally easier 
for the vessel operator to follow a track that falls along a cardinal compass direction (north, 
south, east, or west) or major intermediate directions (i.e., northeast, southwest, etc.) because 90 
degree turns and reciprocal tracks are simple to calculate and enter into an autopilot. If the 
survey area being considered is longer along one axis than another (i.e., nominally not square), 
the major transect legs should be parallel to the longest axis (Figure 4). During final analysis of 
the echogram, each leg of the survey station is treated as an individual sample, so processing 
time increases with an increase in the number of legs. The distance traveled is the same in either 
case of transects lying along the long axis or short axis, and will result in the same calculated 
average density of fish, but the tradeoff in the reduced transect-processing time and ease of 
vessel navigation is a lower sample size (fewer legs) and an increase in calculated standard error. 

Star pattern survey stations are typically drawn with four legs for 0.3 km diameter survey areas, 
one leg along each cardinal and intermediate direction: 1) north-south, 2) east-west, 3) northeast-
southwest, and 4) northwest-southeast. The number of legs can vary between four and six and is 
dependent on the diameter of the star pattern. As a general rule, 0.3 km diameter stars will use 
four legs, and stars up to 0.5 km using six legs. 

Once the survey pattern (grid or star) has been determined, it should be drawn into a nautical 
navigation and charting program in such a way that the vessel operator can follow it precisely, 
and so that either the vessel operator or a technician can enter marks in the navigation program 
indicating where fish concentrations were seen on the echogram. A screen shot from the nautical 
charting program Coastal Explorer 2009 is shown in Figure 5. Once the hydroacoustic data has 
been acquired, these fish concentrations will be revisited for underwater video and live-capture 
sampling. 
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Drawing Grid and Star Survey Routes 
To draw a route in the program Coastal Explorer 2009, select the menu item Insert > Route (or 
hit F8). The arrow cursor will show a small plus sign (+) next to it, and clicking once at the 
desired start location will place a mark at that spot. As the cursor is moved away from the first 
mark a straight dashed line trails behind with the bearing and range indicated above and below 
the line, respectively, and projection and tangent lines are shown in magenta. Additional clicks 
places more points sequentially on the route. Use the bearing and range lines to align and 
determine the spacing of the route’s legs. The main legs of a grid may be of any length, while the 
neighboring legs should be spaced 0.05 km apart. Double clicking will end the route, and 
individual marks along the route can be clicked and dragged to new locations in order to modify 
the route’s shape. If the program is not showing distances in metric units, select menu Tools > 
Options, and under Category select Measurements. 

Drawing a star is the same general process; however, it can be useful to begin by drawing a 
circle to help guide the placement of vertices of the pattern. Select the menu item Insert > 
Boundary Circle and click at the point where you want the center of the star to reside. A circle of 
approximately 0.5 km will appear. Make sure the Properties are visible in the Task Pane by 
clicking on Properties along the right-hand margin of the window. With the circle still selected 
(if not, click anywhere along the circle) in the Properties window under Icon: select a shape 
other than “none.” A mark you have specified will now appear at the center of the circle. If you 
hover over the circle’s edge, the hand cursor will have a four-way direction arrow next to it 
indicating that clicking and dragging will change the size of the circle. You will want to change 
the diameter of the circle to 0.3 km. To draw the star, select menu item Insert > Route (or hit F8) 
and begin to add points (Figure 6). Imagine the circle as a clock face. It is easiest to begin at the 
top of the circle at 12 o’clock and draw the first leg down to the bottom of the circle at 6 o’clock 
(so that the center mark you added falls along the line). The next mark should be placed 
approximately between 4 and 5 o’clock, and then extend the line across to the opposite side of 
the circle to between 10 and 11 o’clock (again, so that the center mark you placed falls along the 
line). Next click at 9 o’clock and extend the line horizontally across to 3 o’clock. The final leg 
will run from between 1 and 2 o’clock down to between 7 and 8 o’clock. Double click to finish. 

Once the route has been drawn, the appearance of the route can be changed by selection options 
in the Properties area such as changing the route waypoint style, the route color, displaying 
direction arrows, displaying leg ranges and bearings, etc. It is also important to name any object 
you create. Grids generally follow the naming convention of an abbreviation of the district (e.g., 
NE for Northeast District) followed by either “Grid” or “Star”, and then the number of that 
survey location (e.g. NE Grid 12). Marks indicating fish concentrations in a grid or star should 
be similarly named. Occasionally save the file navigation objects to the hard drive by selecting 
menu File > Save. 

HYDROACOUSTICS 

Introduction 
For the rockfish surveys, a Biosonics DT-X 210 kHz split-beam Echo Sounder (transducer) is 
used. The Biosonics hydroacoustic system can provide a much higher resolution and more 
sophisticated view than most shipboard sonar equipment, and should be used when evaluating an 
area for possible surveying. The transducer is mounted on either a tow-beside sled or on a pole 
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attached to the vessel’s gunnel. The advantage to the pole-mounted transducer setup is that it can 
be left in the water during all survey operations whereas the sled-mounted transducer needs to be 
lifted on board during vessel travel at speeds exceeding 5 knots and during live-capture and 
video sampling. In either configuration, the transducer must be approximately 2 m below the 
surface of the water at a depth sufficient to ensure it is out of any bubble layers or turbulence 
created by the boat. The data from the transducer is fed through the Biosonics DT-X surface unit 
housed in a Pelican case where GPS position information is added to the data stream, and then it 
is transferred to a computer via an ethernet cable for real-time viewing and recording on a 
computer in Biosonic’s Visual Acquisition software program. A complete description of setting 
up the transducer, cables, and controller can be found in Appendix A1. A description of using the 
program Visual Acquisition to record and view the echogram can be found in Appendix A2. 

Hydroacoustic Acquisition 
The hydroacoustic transducer must be in the water before pinging is initiated or else the ceramic 
element may be permanently damaged. The hydroacoustic echogram can be viewed whenever 
the transducer is in the water without actually logging (recording) the data to the computer hard 
drive. The vessel operator should maintain a speed of about four knots during the duration of 
logging the echogram. When not actively logging the echogram, the vessel can be operated at up 
to eight knots before turbulence across the transducer face introduces noise on the echogram 
when using the transducer mounted on the pole. The sled-mounted transducer should never be 
towed faster than five knots as the sled tends to rise in the water column at higher speeds.  

Before surveying a station, the water temperature and salinity should be measured at a depth of 
approximately two meters and entered as environmental parameters into the Visual Acquisition 
program to ensure the correct speed of sound in water is used when logging the echogram 
(Appendix A1). Approximately a minute before the vessel begins driving down the first leg or 
transect, logging (recording) of the echogram should be initiated to ensure things are operating 
correctly before entering the grid or star. For each station, the operator of the hydroacoustics will 
keep a detailed logbook in which they will record the 

•	 date, 

•	 fishing district the survey is taking place in, 

•	 survey station name (e.g., Southeast Star 07), 

•	 water temperature and salinity, 

•	 exact time the echogram starts to be logged, 

•	 full name of each .dt4 file being written when the echogram is being logged (e.g., 
SE_Day_12_20090824_120847.dt4), 

•	 and the exact time the echogram logging is stopped. 

The echogram data is logged to a .dt4 file by the Visual Acquisition application. The technician 
should set the prefix of the file name to a logical string for later reference. For this project, the 
prefix should be set to the fishing district being surveyed, followed by the survey day number, 
and then followed by the file number that the software assigns. An example would be 
SE_Day_12_20090824_120847.dt4 where SE stands for Southeast, Day_12 refers to the day of 
that district’s survey, and finally the software assigns a YearMonthDay_HourMinuteSecond 
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string corresponding to the exact computer time the logging began. The .dt4 streams are broken 
into files corresponding to a predetermined time interval (e.g., 15 minute, 30 minute, etc), each 
with the same file name but with the minute portion of the name advancing by the time interval 
in minutes for each file during a continuous recording session. For instance, the second file 
written during the session in the example given above would have the name 
SE_Day_12_20090824_123847.dt4 if the time interval was set to 30 minutes.  

As the vessel approaches the first leg of the survey station, the hydroacoustic technician ensures 
that the threshold and depth of the echogram are set such that they will be able to see any fish in 
the hydroacoustic beam, and then begin logging the echogram to the computer hard drive. The 
technician should confirm with the vessel operator that the logging has begun and that they are 
prepared to transit and record the entire survey station. Record the information related to the 
station in the logbook. If any problems are encountered with logging the echogram or with the 
vessel navigating the station, it is better to begin the station over again logging a new set of .dt4 
files. 

Once the vessel is on the station and the echogram logging has begun, the technician should 
continue to monitor the echogram and the vessel’s progress through the station. Any significant 
numbers of fish should be accurately recorded as marks in the navigation program so that once 
the logging of the station is complete the fish schools can be located and sampled using video 
and live capture for species identification. 

Once the hydroacoustic survey is complete, the technician should record the exact computer time 
when the .dt4 file logging was stopped in the logbook and discuss the location and strategy for 
acquiring video and live samples from fish schools in the station with the vessel operator. If the 
transducer is mounted on a tow sled, that would be the proper time to stop all the pings and lift 
the sled aboard the vessel. If the transducer is pole-mounted, it may be left in the water and 
continue to ping (though the logging will be turned off). 

These surveys represent a large investment in time and capital, so it is important to protect the 
data collected by backing up the .dt4 files each day to a second, external hard drive. The .dt4 data 
is stored on the main computer hard drive at the following location: 
C:\BioSonics\VisualAquisition6\data. The prefix of the name of each file is set by the user when 
it was created in Visual Acquisition, so finding that day’s files is simply a matter of sorting the 
file list by file name or sorting the folder contents by the date the files were modified. 

SAMPLING FOR SPECIES DETERMINATION 

Introduction 
While adult fish of the genus Sebastes can generally be identified from the echogram, a species-
level determination of rockfish in aggregations needs to be made visually by either underwater 
video or by capturing the fish with hook and line and bringing them to the surface. The video 
will generally result in a larger sample size of fish being identified, and the video is not affected 
by species specific rod and reel selectivity. Because of these factors, acquiring quality video 
footage from a variety of locations on a grid, or from the main fish aggregation in a star, is of 
primary importance and live sampling is done opportunistically in conjunction with the video. 
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Underwater Video Sampling 
Underwater video should be recorded at all stations surveyed. A detailed explanation of 
connecting the video camera gear is given in Appendix B1. Weather conditions such as cloud 
cover and sea state will affect the quality of the video recorded, and this will, in turn, affect the 
number of fish which can be identified in the recording. A calm sea state reduces the camera 
‘bounce’ and calm winds reduce the distance the passive drop camera trails behind the drifting 
boat. The limit of effective camera working depth depends on a number of factors including 
available ambient light and visibility. Typically, good footage can be recorded from the surface 
down as deep as 25 to 37 m (14 to 19 fathoms). Occasionally the conditions allow for decent 
recordings to be made from 35 to 45 m (19 to 25 fathoms) in depth, though recording good 
footage deeper than 45 m (25 fathoms) is rare. The camera system is equipped with an artificial 
light source, though this does not extend the useful working depth very much. Water turbidity 
generally creates a ‘blizzard’ effect when artificial light is used. Discerning the difference 
between the similar-looking dark Sebastes ciliatus and dusky S. variabilis rockfish can be aided 
with the addition of artificial light, and certain colors can only be seen at depth with artificial 
light due to different spectral attenuations of natural light being filtered through water. 

For these rockfish surveys, Insite Pacific Inc. Pegasustm NTSC video cameras are used and 
recorded to digital video (miniDV) cassette tapes. The cameras and light sources are enclosed in 
a robust housing made from a rigid plastic trawl float and suspended in the water column via a 
hand-held cable over the side of the vessel. Colored cable ties or tape are attached at one fathom 
intervals along the cable to determine the approximate amount of cable that is paid out. 

The vessel operator will move the vessel into the location identified during the hydroacoustic 
portion of the station survey and will use sonar or the Biosonics hydroacoustic echogram to 
locate the fish schools again. The vessel operator should determine the direction the vessel will 
drift and position the boat accordingly so that it moves over the fish aggregation. The drift 
should be mostly passive though slight compensations for wind or tidal current can be made with 
the engines as long as it does not cause the drop camera to ‘fly’ or get dragged by the moving 
boat and so that the ship’s propeller does not pose a danger to any gear. The video camera 
operator should view the footage being recorded in real time using a deck monitor and should 
adjust the camera depth accordingly to record as many fish as possible while ensuring the camera 
does not contact or become entangled with the bottom. Rockfish generally live in close 
proximity to the bottom in rocky habitat, and having the camera drift through the location while 
staying near the seabed will usually lead to recording the greatest number of fish, but also 
requires a high level of vigilance by the operator to follow the terrain without damaging the 
equipment. Controlling the heavy camera and cable in deep water is a physically demanding 
task, which is compounded by waves, windy conditions, and strong tidal currents. When the 
conditions allow, the camera cable can be temporarily locked into a cam cleat mounted on the 
vessel’s rail. Camera retrieval can be made easier by engaging the vessel’s hydraulics and lifting 
the camera using a set of modified shims on a crab block which provide friction on the cable 
without damaging the wires inside. The camera should be lifted slowly and care must be taken so 
that the powerful hydraulics do not put excessive strain on any portion of the video equipment. 

Multiple drifts in a number of locations in each survey station should be done until sufficient 
video has been recorded to identify the general proportion of fish species in the station. The 
number of camera drops this requires depends greatly on the specific location. In stations with 
large aggregations of fish, hundreds of fish may be recorded to video per camera drop while 
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more sparsely populated stations may result in few fish being recorded to video. Keep in mind 
that four to six stations may be surveyed per day and the amount of time spent attempting to 
acquire good video footage needs to be balanced against the other work that needs to be 
accomplished. As general guidelines, the following points should be considered when deciding 
how long to record video at a given survey station: 

•	 During past surveys, for every four or five fish recorded on the echogram, one fish has 
been identified from the video footage. 

•	 Stars that require approximately 20 minutes to survey with hydroacoustics should receive 
two or three camera drifts of about five minutes duration through the center concentration 
of fish, and additional drifts over fish concentrations outside the star’s center. 

•	 Grids should receive underwater video coverage at every major fish school observed on 
the echogram. A good goal is to observe approximately 100 fish per drift location on the 
video. 

•	 The amount of video recorded may be influenced by water and light quality with more 
time needed to positively identify a sufficient number of fish under limited visibility or 
poor light conditions. 

•	 Approximately as much time should be spent recording video as was spent acquiring the 
hydroacoustic echogram. 

Applying a time and date stamp to the video footage recorded is essential for subsequent editing 
and viewing. With the equipment we have used on this survey, the best way to do this is to pass 
the video footage through one digital video recorder (DVR) which places a time and date stamp 
on the image, and then record it on a second DVR. The intermediate ‘dummy’ or pass-through 
recorder has a tape that is rewound and re-recorded each time the ‘real’ tape in the second 
recorder is filled and exchanged for a new blank tape. Good record keeping is critical in linking 
the video recorded with the survey station and location. An example of the video log form is 
shown in Figure 7. The first column is the Index Number which will be filled in after the survey 
is complete and the information has been entered into a database. Enter the date, the name of the 
grid or star, and nearest Headland or Bay. The clock time corresponds with the time of day the 
video was recorded in an a.m./p.m. format. This time should be visible on the video recorder in 
the time stamp at the time of recording. A GPS position should be taken at the start and end of 
each drift when video is recorded and entered as the start and stop waypoint number on the video 
log form. The video counter time (in minutes and seconds) should be noted along with the 
approximate depth the camera was suspended (in fathoms). Any observations regarding water 
clarity or species seen can be entered in the comments field. Each video log sheet should have 
the header filled out that includes the year, the district being surveyed, the vessel, and, most 
importantly, which GPS was used to mark the waypoints. 

The video files will be transferred to computer hard drives and edited to remove extraneous 
footage lacking identifiable fish. Each edited video file will be watched twice by a technician 
trained in identification of the common local rockfish species, and the respective species counts 
will be recorded. Black rockfish are easily identified on video based on obvious light-colored 
markings along the dorsal surface under ambient light underwater. Dark and dusky rockfish are 
more difficult to differentiate from each other. These latter two species are divided into three 
categories during analysis of the video: individual species counts were made of 1) fish positively 
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identified dark rockfish, 2) fish positively identified dusky rockfish, and 3) a dark/dusky 
category was created for those fish which could not be placed confidently under either species. 

Live-Capture Sampling 
After the hydroacoustics have been logged for the survey station, live-capture sampling will be 
conducted along with the collection of underwater video at locations identified as having fish 
concentrations on the echogram. Generally it is possible to use the fishing gear concurrent to the 
video camera being in the water. The GPS marks denoting the start and end of each video drift 
can be used to indicate the capture locations during live sampling. 

The fishing gear and the underwater camera drift at different rates, so if the boat is moving 
significantly due to wind or tidal current care must be taken to avoid entanglement as the hooks 
on the fishing gear can damage the camera cable. The recording of video takes precedent over 
live-capture sampling, so if entanglement becomes a problem at a particular station, suspend 
live-capture sampling until conditions improve.  

An electronic commercial fishing jig machine (model 03-16 Oilwind™ Inc.) and rod and reel are 
used to live-capture samples using artificial bait hooks. The electronic jig machine must be 
connected to a 24 volt direct current (24v DC) power supply. Two 12 volt automotive batteries 
are connected in series in order to achieve 24 volts. Once power is supplied to the jig machine, it 
is automatically turned on. In order to turn the machine off, it is necessary to unplug the machine 
or otherwise interrupt the power to it. 

The jig machine has many sophisticated functions, but basic operation is straightforward. 
Complete operating instructions for the Oilwind jig machine can be found in Appendix C1. 
General instructions for rigging jig gear and hooks can be found in Appendix C2. On the keypad, 
pressing the Down button causes the machine to pay out line until the weight reaches the bottom 
and the machine starts fishing (Figure 8). Because the sampling generally occurs over rocky 
bottom, it is preferable not to have the jig gear contact the sea floor but rather fish a few meters 
above it. The maximum depth can be set by pressing the Depth Adjust button and then pressing 
either the Plus or Minus buttons to change the maximum depth in fathoms, and then pressing the 
Down button in order to fish at that depth (Figure 8). Ask the vessel operator to inform you of the 
current depth in fathoms, and to continue to update you if the depth changes, and make 
adjustments to the maximum fishing depth as required. Losing the fishing weight and the jig 
hooks is very disruptive to the sampling process and should be avoided if possible. Rockfish can 
generally be found from approximately two to six meters (one to three fathoms) above the sea 
floor. 

The jig machine is designed to sense when fish have been caught and may sound a warning 
noise, or the operator may observe the roller arm bouncing from the struggling fish. Pressing the 
Stop / Retrieve button once stops the fishing operation, and pressing the button a second time 
causes the jig machine to reel the gear back to the surface. At approximately 5 meters from the 
surface the jig machine will make a series of beeping sounds and will slow down the retrieve 
speed until the hooks arrive at the surface. The stopper ring separating the fishing line from the 
hook leader will reach the roller arm and stop automatically. The operator can then swing the 
weight over the boat’s rail and remove the fish from the hooks. Care should be taken not to 
injure the fish unnecessarily. Once the fish have been removed the weight can be suspended back 
over the water and fishing can resume while the operator measures each fish. 
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Rockfish caught should be examined to determine their species, sex, and length (tip of snout to 
tail fork, to the nearest 1 cm), and these data should be recorded on a live-capture sampling data 
form (Figure 9). Each capture should be associated with GPS coordinates, generally taken in 
conjunction with the video recording. A note on the sexual maturity of rockfish can be made in 
the comments column of the live-capture sampling form if they are extruding eggs, larval young, 
or sperm. Table 1 describes the main characteristics differentiating black, dark, and dusky 
rockfish. The same information is shown in photographic form in Figures 10–12. Sex may be 
determined by examining the external structure of the urogenital papillae (Figure 13). Learning 
to correctly identify rockfish species and sex takes time and practice, so if any difficulty is 
encountered seek the advice of someone on the survey with more experience. If no sex 
determination can be made confidently it is better to code the fish as unknown (code 3) rather 
than guess. Although the main objective of this survey is to document rockfish populations, all 
species captured should be recorded on the sampling forms. 

Fish caught at depths below 35 meters (19 fathoms) may suffer barotrauma when they are 
brought to the surface. The swim bladder expands and gasses dissolved in the fish’s tissues come 
out of solution, and the fish may become too buoyant or stunned to swim back down unassisted. 
The various species tend to react to barotrauma differently, with black rockfish being relatively 
hardy and able to dive again with minimal assistance, while dusky rockfish caught at the same 
depth may experience more difficulty recovering. A mechanical release-at-depth device has been 
used to reintroduce the fish to deep water before letting them go in order to minimize the effects 
of barotrauma. The device is made from a modified nylon hobby clamp with a fishing weight 
suspended at the end of a fishing line, and is designed to open when the line is tugged 
(Figure 14). The rockfish is gently gripped at the lower mandible by the padded clamp jaws and 
lowered into the water and then sinks passively using the fishing weight. Once 15–20 m of line 
has been paid out, a sharp tug or two on the line should open the clamp and release the fish. 

If a significant number of the fish being caught are suffering barotrauma and too much time is 
being spent trying to reintroduce the fish to depth, or attempts to sink the fish are unsuccessful, 
live-capture sampling should be suspended until a new location is sampled. 
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Table 1.–Morphological characteristics differentiating black, dark, and dusky rockfish. 

Rockfish Species 
Black S. melanops Dark S. ciliatus Dusky S. variabilis 

Dorsal/lateral body color Black or dark grey, some Nearly uniform black or Greenish-brown 
mottling possible dark greenish-brown 

Ventral body color Light grey or white	 Nearly uniform black or White or beige with a pink 
dark grey, occassionally or orange hue 
with an orange or pink 
color hue 

Fin color Black Black or dark grey	 Tinged with a pink or 
orange hue 

Symphyseal knob Absent	 Present Present 

Lower jaw pores No visibly large pores	 3 large pores on each side 3 large pores on each side 
of lower jaw of lower jaw 
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Figure 1.–Map showing the Kodiak and Chignik management areas and fishing districts. 

13 




 

 

 

Figure 2.–Example of a star pattern vessel cruise track (dashed line) over a rock pinnacle with 
rockfish locations indicated in the water column (grey points). 
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Figure 3.–Example of a grid pattern vessel cruise track (dashed line) over a rock reef with rockfish 
locations indicated in the water column (grey points). 

Figure 4.–Example of a grid pattern parallel to the survey area’s long axis (dashed line) resulting 
in 6 legs, and parallel to the short axis (grey line) resulting in 20 legs. 
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Figure 5.–Screen shot from the nautical charting program, Coastal Explorer 2009, showing the 

vessel’s track (dashed line), rockfish logbook harvest record locations (hollow triangles), survey grids and 
stars (black lines), and locations of fish concentrations seen on the hydroacoustic echogram during the 
survey (large and small fish symbols). 
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Figure 6.–Example of a star pattern survey route drawn in 
Coastal Explorer. 

Rockfish Hydroacoustic Survey Video Log 
Year 2009 District Southeast 

GPS 

Vessel 

555 

K-Hi-C 

Page 4 of 

Index 
No. Date 

Area 
Grid/Star 

Location 
Headland/Bay 

Clock Ti me Start 
WayPt 

Stop 
WayPt 

Tape 
N o. 

Video Ti me Depth 
(fa) 

Comments 
(species, visibi lity, bottom type) Start Stop Start Stop 

24-Aug SE Star 07 Dangerous Cape 12:08 12:17 355 356 12 43:20 52:06 14 Lots of blacks, few duskys 

Figure 7.–Video log form. 
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Figure 8.–Oilwind electric jig machine control panel 
layout and buttons labeled. 

Rockfish Live Capture Sampling Form Page ___ of ____  Entered: 

Date: Vessel: GPS: Samplers: 

Species Length Sex Wypt Grid / Star No. Comments Index 

Species: Black = 142 Rougheye = 151 Sex: 1 = Male 
Dusky = 172 Yelloweye = 145   2 = Female 
Dark = 173 Tiger = 148   3 = Unknown 
China = 149 Yellowtail = 155 

Figure 9.–Live-capture sampling form for recording rockfish 
species and biological attribute data information. 
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Figure 10.–Black rockfish Sebastes melanops distinguishing characteristics. 

Figure 11.–Dark rockfish Sebastes ciliatus distinguishing characteristics. 

Figure 12.–Dusky rockfish Sebastes variabilis distinguishing characteristics. 
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Figure 13.–Determining sex in common rockfish species by the urogenital 
papilla. 

Figure 14.–Mechanical release for reintroducing fish suffering from barotrauma to depth. 
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Appendix A1.–Configuration of the Biosonics hydroacoustic transducer, cable, DT-X controller, GPS, 
and computer. 

The Biosonics DT-X system collects data from a number of components and sends that data to a 
computer for visualizing and recording. Hydroacoustic information is collected by the echosounder’s 
transducer while spatial information is collected via a GPS antenna, and the resulting spatially and 
temporally correlated echogram is displayed by the program Visual Acquisition. This appendix describes 
how to connect the hardware required for hydroacoustics using the Biosonics DT-X system. 

A number of components will be assembled to collect the hydroacoustic and position data. A GPS 
receiver antenna (Figure A1.1) is mounted in a high location on the vessel with an unobstructed view of 
the sky, and the cable is routed into the vessel’s cabin to the Biosonics DT-X surface unit housed in a 
Pelican case. 

Figure A1.1.–GPS receiver antenna for Biosonics DT-X hydroacoustic system. 

The hydroacoustic transducer (shown below, left) is mounted on a tow sled or on the end of a pole 
attached to the vessel’s gunnel. The rubber-coated ceramic face (Figure A1.2) is extremely sensitive and 
must not be damaged in any way. Oils and other products should not be allowed to come in contact with 
the transducer face as these will change the acoustic interface with the water and provide inaccurate data. 
The transducer data cable (Figure A1.2) is attached via a waterproof connector to the transducer. Silicone 
dielectric grease or an electronics-safe water dispersion spray lubricant such as silicone or Corrosion 
Block (Midwest Corrosion Products, Lancing MI) should be used inside the plug interface. The outside of 
the connection can be wrapped in electrical tape for extended deployments such as when mounted on the 
transducer pole. The end of the transducer cable with the green metal military-style connector is routed 
into the vessel’s cabin to the Biosonics DT-X surface unit. 
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Figure A1.2.–DT-X transducer and cable. 

The Biosonics DT-X surface unit (Figure A1.3) is placed on a flat surface using restraints or a grip pad, in 
a dry location on the vessel, where it is not in danger of a fall or splashing in heavy seas. 

Figure A1.3.–Biosonics DT-X surface unit. 

On the back and side panels of the Biosonics DT-X control module Pelican case are a number of military-
spec waterproof electronics plugs. All the cables that will attach to these plugs are unique so there is no 
danger of attaching the wrong cable to a plug. The four connections (Figure A1.4) that will be made to the 
DT-X Pelican case are: 

• 110v AC cable to power supply 
• GPS data cable to GPS receiver 
• Echosounder data cable to transducer 
• Ethernet cable to computer 
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Figure A1.4.–Biosonics DT-X control module cable connections 

All military-spec connectors should be fully seated with the threaded collar turned fully clockwise to 
tighten, and then backed off a quarter turn. It is not necessary or desirable to have these connectors made 
overly tight. The Ethernet cable from the Biosonics DT-X surface unit is connected to the Ethernet port 
on a computer. The serial connection can be used to send a GPS NMEA data stream to another program 
in the computer if that becomes necessary. 
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Appendix A2.–Use of Biosonic’s Visual Acquisition to record and view the echogram. 

The interface used to view and log the echogram created by the hydroacoustic system is a program called 
Visual Acquisition (Figure A2.1). It uses a real-time, side-scroll view to display the echogram much like a 
shipboard downsounder. In the program, the operator can set the environmental parameters such as water 
temperature and salinity (which affect the speed of sound in water), file naming and recording protocols 
for logging the echogram, and many other settings which affect how the echogram is viewed and what 
data is logged. 

Figure A2.1.–Screen shot from Visual Acquisition 6. 

Outlined below are the specific steps used to initialize, view, log, and shut down the Visual Acquisition 
environment. More comprehensive information about the program can be found in Appendix A3. The 
hydroacoustic transceiver unit MUST be submerged in water before pinging can be initiated or irreparable 
damage will occur to the ceramic element in the unit. Before initializing the unit, a temperature and 
salinity reading of the water should be taken using the YSI 30 sensor (Figure A2.2). Press the ON/OFF 
button to power the unit, and suspend the weighted electrode at the end of the unit’s cable over the side of 
the vessel and allow it to sink to approximately 2 m depth. Take a salinity and temperature reading and 
record these in the survey logbook. 
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Figure A2.2.–YSI 30 salinity and temperature 
meter. 

1.	 Check all the cable connections including the: 

a.	 power, 

b.	 GPS cable to the GPS antenna, 

c.	 cable to the transducer, 

d.	 and the Ethernet cable to the computer. 

2.	 On the laptop computer, check to IP address to ensure it will receive data from the DT-X unit. 

a.	 Go to Start > Settings > Control Panel > Network Connections > Local Area 
Connections 

b.	 Under the General tab, under This connection uses the following items: click the Internet 
Protocol (TCP/IP) item 

c.	 Click the Properties button 

d.	 Select the Use the following IP address radio button 

e.	 In the IP address field, type 192.168.1.9 

f.	 In the Subnet mask field, type 255.255.255.0 

g.	 Click OK and close the control panel. 

3.	 Turn on the power switch in the DT-X control module Pelican case (a red LED will illuminate). 
After about 20 seconds a beep will sound. 

4.	 Start the Visual Acquisition 6 software; Start > Programs > Biosonics > Visual Acquisition 6 > 
Visual Acquisition 6. 

5.	 Click on the INIT DT-X button. This will start the GPS feed and allow the unit to interrogate the 
transducer. A series of tones will sound. 

6.	 A System Information window will appear which shows the status of various components. Click 
OK. 
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7.	 Click the CONFIG DT-X button. 

8.	 The Configure Echosounder window opens. 

9.	 Click the Load button and navigate to C: > Biosonics > VisualAcquistion6 > Config > 
Rockfish_Survey.acqcfg then click OK. This loads a number of parameters so that they don’t 
have to be specified each time. See the list of parameters specified below. 

10. Under the Transducer 1 item in the hierarchical list, select the Environment item. 

11. Enter the water temperature and salinity collected with the YSI meter, then click the Compute… 
button. 

12. Select the Data Logging item and change the File Prefix to the current district and the survey day, 
all separated by an underscore (e.g., NE_Day_6_) 

13. Click OK to close the System Information window. 

14. Click the START PINGS button to begin viewing the echogram on the screen (but not record the 
data), or click START ALL to view the echogram AND begin logging the data to hard drive. If 
you are logging data, note the file name being written to the drive in the lower right-hand corner 
of the window and write this in the logbook. 

15. To stop logging data, click the 	CLOSE LOG button, or to close the log AND stop pinging 
entirely, click the END ALL button. 

Loading the Rockfish_Survey.acqcfg Acquisition configuration file sets the following parameters (refers 
to items in the Configure Echosounder window): 

•	 Transmit/Receive 

o	 Active Transmission 

o	 Transmit Pulse Duration (ms): 0.4 

o	 Start Range (m): 1 

o	 End Range (m): 70 

o	 Calibration Correction (dB): 0 

o	 Data Collection Threshold Level (dB): -80 

•	 Sensors/Mounting 

o	 All default values used 

•	 Environment 

o	 Temperature (°C): Set based on measured value at each station 

o	 Fresh Water: No 

o	 Salinity: Set based on measured value at each station 

o	 Reference Depth (m): 1 

o	 pH: 7 

•	 Bottom Detection 

o	 Turned off 
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•	 Echo Detection 

o	 Turned off 

•	 Data Logging 

o	 File duration(mins): 30 

o	 File Prefix: Use the survey District_Day_#_ (e.g., NE_Day_3_) 

o	 File Suffix: leave blank 

o	 Logging Folder: C:\Biosonics\VisualAcquisition6\data 

o	 File Cutting Mode: Elapsed Time 

o	 File Naming Mode: Timestamped 

o	 Create DT4 Files: Yes 

o	 Create HAC Files: No 

o	 Create DTB Files: Yes 

IMPORTANT: Make sure the program Visual Acquisition stops pinging before turning off the power to 
the DT-X surface unit. 

With the unit actively pinging, a number of settings can be varied to change the way the data is displayed. 
These settings can be changed via using function keys or in some cases buttons in the Chart Toolbar. 

•	 Pressing F1 at any time brings up the electronic .pdf Visual Acquisition 6 manual. 

•	 Pressing F3 (or using the toolbar button) increases the display threshold applies a higher 
(stronger) echo threshold to displayed data, which effectively reduces noise and filters out weaker 
ping returns. If there is a lot of feed or debris in the water, this can reduce clutter and make fish 
more apparent. It also “shrinks” the fish echoes and makes them fainter. Note that this only 
affects the displayed echogram. The actual threshold of the recorded data being logged is set in 
the System Information window when the system is configured. 

•	 Pressing Shift + F3 (or using the toolbar button) decreases the display threshold does the opposite 
of decreasing the threshold. 
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Appendix A3.–Visual Acquisition User Manual. 
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APPENDIX B. UNDERWATER VIDEO SYSTEM 
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Appendix B1.–Instructions for assembly and use of the Pegasus underwater video camera system. 

Underwater video cameras are used to record images of schools of rockfish in order to identify what 
species are present, and in what numbers. Outlined below are assembly instructions and usage guidelines 
for the components of the camera, light, and digital recording system for collecting underwater video. 
When used in conjunction with the hydroacoustic electronics, these components can put a significant 
demand on the vessel’s electrical supply. Make sure there is sufficient amperage available through quality 
sine-wave inverters or auxiliary power before leaving the harbor. 

Cameras, lights, and housing 
The cameras are housed in a rigid plastic trawl float along with a pair of LED lights, and these are 
attached to the end of a cable (Figure B1.1) which suspends the camera in the water column and transmits 
the data to the surface. The cable bundle has a fairing sheath consisting of many short streamers that 
reduces drag through the water by encouraging laminar water flow past the cable. The trawl float 
separates into two hemispheres held together by four ¼” bolts (Figure B1.1). The support bracket for the 
cameras and lights is attached to the lower hemisphere of the housing, and the harness attaching the 
housing to the cable is attached to the upper hemisphere. The lights bolt directly to the support bracket 
and the cameras are held in place using a pair of stainless exhaust hose clamps. The housing itself is 
suspended from the surface cable using a braided line harness. It is safe to lift the system using the main 
cable where the fairing streamers are attached, and there is an aluminum pipe handle across the top of the 
housing for lifting the housing itself. Never lift the housing using the black data cables below the 
braided harness lines. 

Figure B1.1.–Underwater video cameras, lights, housing, and cable. 
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It should not be necessary to disassemble the trawl float housing camera system while underway. Giving 
the camera housing a fresh water rinse occasionally should be sufficient until the survey is over and the 
system gets disassembled into its component parts for storage. When removing the plugs from either the 
lights or camera it is important not to pull on the cable as this will break the solder at the wire/pin 
junction. The plug itself should be held firmly and pulled out of the accessory with a gentle rocking 
motion. When installing underwater plugs it is useful to lubricate the contact pins and holes with a small 
amount of silicone dielectric grease. The connector sleeve which screws the two plug halves together 
simply keeps the plug from separating and does not contribute to the waterproofing of the plug. Making it 
finger tight is sufficient. 

Surface Video and Light Control Box 
The surface end of the able attaches to the face of the camera control box (Figure B1.2) via a 14-pin 
military-style connector. Near the input cable connection are two RCA-style output video feeds, one for 
each camera. In the upper right-hand corner of the face plate is the 110v power input cable, a fuse, and the 
main power switch for the system. The lower portion of the control box face plate is split roughly into 
two halves, each side of which controls one camera and light set. A rheostat knob is used as a dimmer for 
the LED lights. A control override switch is present to enable or disable the use of the focus and zoom 
features of the cameras. 

Figure B1.2.–Underwater video camera and light control box. 

Recording Underwater Video to MiniDV 
The RCA video output plugs for video 1 and 2 should be connected to the ¼” composite video input ports 
on a pair of Sony Walkman MiniDV digital video recorders (DVR), respectively. This first set of DVRs 
(hereafter called a “pass-through DVRs”) are used to apply a time and date stamp to the video feed, and 
then pass this video feed to a second set of DVRs (hereafter called a “record DVRs”) which actually 
records the video and time stamp to a MiniDV tape. Each camera has two DVRs dedicated to it: the pass-
through DVR for adding the date and time stamp, and the record DVR to record the composite footage to 
tape. In both parallel systems, an S-video cable connects the output from the pass-through DVR to the 
input of the record DVR. The record DVR will have an RCA-style output plug feeding the composite 
video image to a deck monitor where the technician can see the video feed in real time and control the 
camera accordingly. A schematic diagram of the system is shown in Figure B1.3. 
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Pass Through 
DVR 1 

RCA to Composite 
Video Cable 

On Vessel 

Record 
DVR 1 

S-Video Cable 

Deck 
Monitor 1 

RCA Video Cable

Control Box 

Pass Through 
DVR 2 

RCA to Composite 
Video Cable 

Record  
DVR 2 

S-Video Cable 

Deck 
Monitor 2 

RCA Video Cable 

110v 
Power 

Underwater 

Camera 1 

Light 1 

Camera 2 

Light 2 

Fairing Video 
Cable to Surface 

Figure B1.3.–Wiring schematic for underwater video recording system components. 

Housing all the cables and DVRs in a single, large plastic storage container will reduce clutter and help 
protect the sensitive video units (Figure B1.4). 

The pass-through Walkman will have a MiniDV tape inserted and it will enter “record” mode at the same 
time as the final Walkman doing the actual recording, but the pass-through Walkman’s tape will be 
rewound and rerecorded each time the Record Walkman’s tape becomes full and is exchanged. An infra 
red remote control is used to simultaneously start and stop recording on all DVRs so that the tapes and 
time stamps remain synchronized. 

The technician setting up the DVRs should ensure that the recorders have the correct time and date set. To 
set the time and date, make sure the Walkman is plugged into a power source, and then turn it on. The 
date and time will briefly appear in the lower margin of the LCD screen. In order to change the date/time 
settings, press the Menu button just below the power switch. To the right of the Menu button is a jog 
wheel that can be rolled in order to change the menu selection, and depressed to execute the selection. 
Roll the jog wheel so that the sixth menu item is highlighted (it looks like a toolbox), and press the jog 
wheel. A sub-menu will become highlighted called Clock Set. Press the jog wheel again and the year will 
become highlighted. Scroll the jog wheel until the correct date is shown, then press the jog wheel. The 
date and time are set consecutively in the same manner. Once the date and time are correct, press the 
Menu button to exit the settings. 
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Figure B1.4.–Digital video recorders used to record underwater video. 

The technician should ask the vessel operator the depth in fathoms before lowering the camera system 
over the side of the boat. The cable is lowered by hand over the side of the vessel and generally held by 
hand during deployment. The camera operator can compensate for wave-induced vessel movement to 
stabilize the camera’s picture, and can turn the cameras in a desired direction by twisting (i.e., rotating 
axially) the cable at the surface. If the cable needs to be left unattended, it can be clamped in a cam cleat 
mounted on the rail of the vessel (Figure B1.5). Colored plastic tape fathom markings are placed on the 
camera cable in 1-fathom (2 m) increments, and the tape color changes every 5 fathoms. Depth 
measurements are in fathoms for easier comparison with a standard vessel’s electronics. Yellow tape is 
used from 0 to 5 fathoms, red from 6 to 10 fathoms, blue from 11 to 15 fathoms, green from 16 to 20 
fathoms, and black/white from 21 to 25 fathoms. 
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Figure B1.5.–Cam cleat for holding underwater video camera cable. 

When deploying the camera, pay out sufficient cable to allow the camera housing to sink to within one 
fathom of the sea floor, but not contact it. Once fish are seen on one of the deck monitors, the camera 
operator can press the record buttons on the remote control and begin recording on all the DVRs. All the 
relevant data to the beginning of the drift should be entered on the video log form (Figure 7). The Index 
No. column will be left blank during the survey and is only used when entering the information in a 
database. The date, survey station, and nearest headland should be entered for every drift with the camera. 
The clock time columns are for entering the time of day in an a.m./p.m. format. GPS waypoints for the 
beginning and end of each drift should be recorded in the appropriate columns. The tape number along 
with the beginning and ending tape time counter should be recorded on the video log form as well as the 
average drift depth and any related comments. 
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APPENDIX C. AUTOMATIC FISHING SYSTEM 
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Appendix C1.–Instructions for operating an Oilwind 03-16 electronic jig machine. 
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Sellers Guaranty: 

Guaranty:
The guaranty covers the Electric Computerised Jigging Machine OILWIND type 03-16. The Seller 
will provide a 24 months guarantee from date of purchase (stated below), covering the product's 
mechanical functions, as described in this Users Manual. 

Condition: 
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Summary of the Operation 

The Jigging Machine is electrically driven and the fishing functions are computer controlled. 

The operation of the machine is simple: 

Switch-on the machine, press the (DOWN) button. The line pays out until the sinker reach the 


bottom, and the Machine starts fishing.
 

The Machine is programmed with all fishing functions pre-set, ready to start fishing (please see 

instruction regarding adjusting the weight, page 14).
 

Above mentioned standard program is for bottom fishing. Fig. 10 on page 25 shows the nature of this 

fishery.
 

The standard program can be adjusted to your requirements. Adjustments can be saved for future 

use as your own program, but you can always return to the original standard program.
 

The computer is inside the box on top of the machine. On the computer box is the keypad with:
 

Display, showing the computers different values, adjustments and information to the user
 

Also there are 10 buttons for adjusting and controlling the machine, and a whistle giving information 
to the user by sounds. 
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Before starting, winding new line onto the reel: 

After winding the main line onto the reel, fasten a nylon ring on the end. The hook set-up will be 
fastened to the same nylon ring. The ring will act as a "stopper" when it hits the roller on the 
end of the arm (see Fig.1). When the main line is on the reel and the "stopper" has hit the roller, 

"clear" the machine, by pressing the (CLEAR) button for 5 seconds (there will appear a 

long sound). 

STOPPER 
(NYLON RING) 

Swivel 

Monofilament 

Flag Swivel 

Snood 

Hook Set-up 
(8-10 hooks 
per Set-up) 

Fig. 1 Artificid Bait Hook 

Sinker (Lead) 
Weight 4 - 15 lbs) 
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THE COMPUTER:
 

1 

11 10 

12 9 

8 5 

7 6 

4 32 

Fig. 2 

1. DISPLAY 
2. WHISTLE 
3. DOWN 
4. STOP - UP - DOWN 
5. WEIGHT / DEPTH
6. CLEAR 
7. MINUS 
8. PLUS 
9. SEARCH 

10. ADJUST DEPTH 
11. ADJUST MOTOR FUNCTIONS 
12. ADJUST JIGGING FUNCTIONS 
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DESCRIPTION OF THE FUNCTIONS:
 

1. DISPLAY
 

The display shows the following:
 

The Depth (how many fathoms of line paid out), as well as the value of the function you have 

selected.
 

In addition it shows the following special events:
 

(colon) When in searching mode. 

(and depth) When hauling with fish on the hook 

(and depth) When fouled and hauling 

(and depth) When hauling for drift compensation. 

It will haul the fishing line up and stops for 
checking the gear. 

2. WHISTLE
 

The Whistle will sound: 

3 long sounds when fish has taken the hook or touched it. 

3 short sounds when the gear is 5 fathoms from the gunwale. 

1 long sound when the (CLEAR) button is pressed for 5 seconds, and the machine return to 

the standard program. 
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3. DOWN 

When the (DOWN) button is pressed the line is payed out. In this button there are two lights, 

one is lighting when the line is payed out, and the other when the line is hauled in. 

4. STOP - UP - DOWN 

This key has got three functions: 

1) The first time you press the button (STOP - UP - DOWN), the wheel will stop. 

2) The second time you press the button (STOP - UP - DOWN), the machin will haul 

the line up (using Speed 2) 

3) The third time you press the button (STOP - UP - DOWN), the machine will pay 

the line out (using Speed 2) 

This button has no direct connection with the program, and its function gives you the ability to 
operate the machine manually. You do have the opportunity to stop and start the wheel, independent 
of the computer program. 

The (STOP - UP - DOWN) button switches off the fishing program.

 To return to the fishing program, press the (DOWN) button. 

5. WEIGHT / DEPHT 

This key has got two functions: 

1) Keep the (WEIGHT / DEPTH) button pressed during fishing operation, 

and the display shows the weight on the line. 

2) When you have adjusted motor- and jig functions, the display will show the Depth again by 

pressing (WEIGHT / DEPTH) once. 
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6. CLEAR 

This button has got two functions, to be used during "Adjust Motor" and "Adjust Jig": 

1) Press the button (CLEAR) once - the actual value of the individual function 

adjusted, returns to the value in the standard programme. 

2) Keep the button  (CLEAR) pressed for five seconds (the whistle will give 1 long 

sound) - all functions will return to the values in the standard programme. 

Apart from the above mentioned functions, the button is used to Clear the ADJUST DEPHT 

) function (please see Adjust Depth on page 10).( 

7. MINUS 

Press the button to reduce the value you want to adjust. 

8. PLUS 

Press the button to increase the value you want to adjust. 
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9. SEARCH 

The Search function has got the following two options: 

1) Searching for fish from the bottom: 

Press the (SEARCH) button (the light starts flashing) and then press the (DOWN). 

The display shows a (colon), and the (SEARCH) botton lights. The Machine will 

start to search for fish from the bottom and upwards. The Search mode operates 
per the current jig numbers and jig travel values and will move the line upwards until it has 
reached the value adjusted as "Search Range". Then the machine will pay-out the line to the 
bottom, and repeat the searching (please see further instructions in "Jig Functions", 7. "Search 
Range"). In the Standard Program the value of the Search Range" is 40, the machine 
will search up to 40 fathoms from the bottom or the starting point of search. This can 
be adjusted as to your own requirements. 

To stop searching, just press the (SEARCH) button and then the

 (DOWN). 

2) Searching for fish from a pre-set depth: 

Press the (ADJUST DEPTH) button (the light start flashing), and then adjust your 

depth by using the (PLUS) or (MINUS) buttons, Then press the (SEARCH) 

button followed by the (DOWN) button, and the machine will pay-out the line to the 

pre-set depth and starts searching (from adjusted depth to adjusted Search Range). 

To stop searching, just press the buttons as follows: (ADJUST DEPTH), 

(CLEAR),  (SEARCH), and (DOWN). 
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10. ADJUST DEPTH 

This button has got two functions: 

1) The machine can be adjusted to fish at a certain depth. 

Press the (ADJUST DEPTH) button and adjust the preferred depth with the (PLUS) 

or (MINUS) button. Press the (DOWN) button and the machine starts fishing at the 

pre-set depth (the buttons light is on as the machine is fishing at the pre-set depth). 

To stop fishing from the pre-set depth, just press the buttons as follows:  (ADJUST 

DEPTH), (CLEAR) and (DOWN). 

2) The machine can find the depth where the last fish was caught. 

If the machine has caught a fish midwater, the machine will register the depth, and you 
can start fishing at this depth by: 

Press the (ADJUST DEPTH) botton (the light will start flashing) and the display will 

show the depth where the last fish was caught. 

Then press the (DOWN) button, and the machine will pay out the line 

to the depth where he latest fish was caught, and start fishing (the 
button light is on). 

To stop fishing from the pre-set depth, just press the buttons as follows:  (ADJUST 

DEPTH), (CLEAR) and (DOWN). 
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THE (ADJUST MOTOR) AND (ADJUST JIG) MODES DO HAVE SEVERAL SUB-FUNCTIONS. 

The functions are listed on top of the machine (fig. 3) with a number and name for the different 

sub-functions for (ADJUST MOTOR) and (ADJUST JIG). To select a function, press the 

button as many times as necessary to reach the desired function. 

JIG SPEED UP 
BITE SPEED 
BITE TIME 
SPEED 1 
SPEED 2 
MAX. PULL 
MIN. PULL 
TANGLING 
JIG SPEED DOWN 

WEIGHT 
DIST. FROM BTM. 
JIG TRAVEL 
JIG NUMBER 
DRIFT COMP. 
PROGRAMME 0-1 
WAVE COMP. 
SEARCH RANGE 
JIG PAUSE 

TANGLING 
DRIFT COMP. 
FISH 
SEARCHING 

Fig. 3 

The value of the functions can then be adjusted by the (PLUS),

 (MINUS) or (CLEAR) buttons. 

When the ADJUST MOTOR or ADJUST Jig modes are activated, the button light is on and while 
the adjustments are made, the light will flash. 
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11. ADJUST MOTOR:
 

Adjusting the MOTOR functions: 

Examples of adjusting JIG SPEED 

Press the (ADJUST MOTOR) button. Press as many times as necessary to get the display to 

show and a value (the button light is on). Adjust the value with the (PLUS) ,  (MINUS) or 

(CLEAR) button (the light starts flashing). To get the adjustment accepted, press again the 
(ADJUST MOTOR). The light stops flashing. 

To activate the new program press the (DOWN) button. 

By pressing the (WEIGHT - DEPTH) button, the display shows the depth again (the 
(ADJUST MOTOR) button light is off). 

0: JIG SPEED UP 

The display shows: and a figure.
 
This figure shows the adjusted Jig Speed when the line is hauled (when in jigging mode). The figure 

is the percentage of the maximum possible Jig Speed.
 

1: BITE SPEED 

The display shows:
  and a figure.
 

This figure shows the adjusted Bite Speed. The Bite Speed is the hauling speed the first moment 

after a fish is caught. Bite Speed is used during the Bite Time. The figure is the percentage of the 

maximum possible Bite Speed.
 

2: BITE TIME 

The display shows: and a figure. 

This figure shows the adjusted Bite Time. The Bite Time is the period the Bite Speed shall last. The 
value is in seconds. 

3: SPEED 1 

The display shows: 
 and a figure.
 

This figure shows the adjusted Speed 1, or revulutions per minute. The Speed 1 is the hauling 

speed after the Bite Time. The figure is the percentage of the maximum possible speed the machine 

will be hauling at. The value is the percentage of the maximum possible revolutions per minute..
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4: SPEED 2 

The display shows: and a figure. 

This figure is the programmed speed 2, it is revolutions per minute (rpm). Speed 2 is used when 

activating the  (STOP-UP-DOWN) button. The figure is a percentage of maximum rpm. 

5: MAXIMUM PULLING POWER. 

The display shows: and a figure. 

This figure is the percentage of maximum possible pulling power the machine is pulling at, when 
pulling with maximum force. 

6: MINIMUM PULLING POWER. 

The display shows: and a figure. 

This figure is the percentage of maximum possible pulling power the machine is pulling at, when 
pulling with minimum force. 
When the machine is sensing the first bite, it starts pulling at Minimum Pulling Power. As the 
machine is sensing additional bites, it will auto-matically increase the Pulling Power and adjust the 
speed. This results in a minimising of power consumption, and the pull and speed will increase until 
the machine has reached the programmed values for MAXIMUM PULLING POWER and SPEED 1. 

7: TANGLING 

The display shows: and a figure. 

This function is used to adjust the machine's sensitivity for registration of tangling of the fishing 
gear. The pre-set value is 4,5. A lower value means more sensitive and a higher value the opposite. 
This value is not required to be adjusted under normal conditions. 

8: JIG SPEED DOWN 

The display shows: and a figure. 

This figure shows the adjusted Jig Speed when the line is payed out (when in jigging mode). The 
figure is the percentage of the maximum possible Jig Speed. 
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12. ADJUST JIGGING FUNCTIONS 

Adjusting the JIG functions: 

Examples of adjusting WEIGHT 

Press the (ADJUST JIG) button. Press as many times as necessary to get the display 

to show and a value (the button light is on). Adjust the value with the (PLUS), 

(MINUS) or (CLEAR) button (the button light will start flashing). To get the 

adjustment accepted, press again the (ADJUST JIG) The button light will stop 

flashing. 

By pressing the (WEIGHT - DEPTH). button, the display shows the depth again (the 

(ADJUST JIG) button light is off). 

0: WEIGHT 

The displays shows: and a figure. 

This figure is the limit (weight) to cross, for the mode to sense a bite and start reel in the 

line.
 

Guidance to adjust the weight.
 
Adjusting the limit (weight) is essential for the way the machine is sensing fish - a low 

value means a more sensitive registration (smaller weight of fish will be registered) and 

a high value means a less sensitive registration (larger weight of fish will be registered).
 

Adjusting the limit (weight) is also essential for compensation of the weight of the gear 

(line, hooks, sinker), as the weight of the gear will vary depending of depth and weather 

conditions.
 

Guidance to adjust for gear compensation.
 

The line and gear has to be in the water without fish on the hooks, then press the 


(WEIGHT - DEPTH) button. The display shows then the weight of the line and gear. 


Then adjust the limit (weight) (see above), based on the weight of the line and gear. 

The weight shall be adjusted to a weight higher than the weight of the line and gear, 
depending on how sensitive you choose the machine to be. 
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1: HEIGHT FROM BOTTOM 

The display shows: and a figure. 

This figure is the distance from the bottom (in fathoms) the machine will haul the gear before 
commence jigging. 

2: JIG TRAVEL 

The display shows: and a figure. 

This value is the jig travel in fathoms. 

3: JIG NUMBER 

The display shows: and a figure. 

This figure is the number of times the reel jig before searching for the bottom again. 

4: DRIFT COMPENSATION 

The display shows: and a figure 

Depending on tide and weather conditions, the line can angle away from the fishing boat. This 
can affect the efficiency of the fishing. To compensate for this, the machine has the function 
DRIFT COMPENSATION. The figure indicates the number of jigs before the machine is hauling 
the gear to the gunwale. To be adjusted to the weather conditions. Use a lower value in bad 
weather and current conditions. This function also is for controlling the gear, and if there should 
be fish on the hooks, not registered by the machine. 

5: PROGRAMME 0-1 

The display shows: and a figure. 

This figure can adjusted as 0 or 1.
 
If the figure is adjusted to 0 (standard), the machine will operate as described before as to the 

standard program. If the figure is adjusted to 1, the machine will fish without any stops. The 

machine will pay out the line, and haul up again to the gunwale immediately. Here it stops for 

some seconds, and will repeat the operation.
 
This fishing method is used for e.g. squid and mackerel fishing.
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6: WAVE COMPENSATION 

The display shows: and a figure. 

The standard figure for Wave Compensation is 0, and in normal conditions it is not necessary 
to adjust this figure. If the vessel has heavy moves in rough sea, the machine may falsely 
sense the sinker has touched the bottom, so the value may need to be adjusted. If the vessel 
is rolling faster than the line is payed out, the machine will sense it as the sinker has touched 
the bottom, and will start fishing before the sinker has reached the bottom. Under these 
conditions, the WAVE COMPENSATION should be increased. 

7: SEARCH RANGE 

The display shows: and a figure. 

This figure indicates how many fathoms from the surface, or pre-set depth, the machine is 

adjusted to commence search (see the (SEARCH) button on page 9). 

8: JIG PAUSE 

The display showes and a figure. 

This figure indicates in seconds the pause between jigging period. 

16 



DEFAULT  VALUES IN THE STANDARD PROGRAM:
 

MOTOR-FUNCTIONS: 

Standard Value: Range:
 

0 JIG SPEED UP 30 % of max. RPM. 10 - 99
 
1 BITE SPEED 20 % of max. RPM. 10 - 99
 
2 BITE TIME 15 sconds 00 - 99
 
3 SPEED 1 75 % of max. RPM. 10 - 99
 
4 SPEED 2 99 % of max. RPM. 10 - 99
 
5 MAX. PULLING POWER 40 % of max. Power 10 - 99
 
6 MIN. PULLING POWER 27 % of max. Power 10 - 99
 
7 TANGLING 4.5 3.0 - 7.0
 
8 JIG SPEED DOWN 90 % of max. RPM 10 - 99 


JIG-FUNCTIONS: 

Standard Value: Range: 

0 WEIGHT 45 10 - 99
 
1 HIGHT FROM BOTTOM 1.0 fathoms 0.0 - 9.9
 
2 JIG TRAVEL 2.0 fathoms 0.2 - 9.9
 

5 PROGRAMME 0-1 00 00 or 01
 
6 WAVE COMPENSATION 00 00 - 06
 

3 JIG NUMBER 05 01 - 99
 
4 DRIFT COMPENSATION 40 01 - 99
 

7 SEARCH RANGE 40 fathoms 05 - 99
 
8 JIG PAUSE 00 seconds 00 - 99
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Clamping Screw 
(Allen Screw M8) 

MOUNTING ONBOARD THE VESSEL: 

Since no two fishing vessels are laid out the same, the machine is built to be adapted to 
individual requirements. The machine is fitted with a taper shaft end (see fig. 4 below). This 
shaft end can then be welded to any mounting bracket suitable to the individual vessel's 
conditions. 
(On page 33 there are some examples of mounting brackets) 

Fig. 4
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ELECTRIC CONNECTION:
 

Fig. 5 shows an electric diagram, which is our recommendation on building up the electric system 
for the jigging machines on board a vessel. 

Please note, that on the jigging machine, the red cable is the +pole. 

+ 

+ 

+ 

+ 

-

-

-

-

Electric system for 

El-teldusnellur Typa 03-16 

-

-

+ 

+ + 

-

V 

JIGGING MACHINE 

FUSEBOX 
Automatic cut out 
16 A - C 2 pol. 

BATTERY 12V 
220 Ah 

BATTERY 12V 
220 Ah 

JIGGING MACHINE 

JIGGING MACHINE 

JIGGING MACHINE 

Generator 24V 

Voltmeter 

Fig. 5 

Cable from generator to battery
 From battery to fusebox.

No. of 
jiggers 

Cable cr. 
section. 

Max 
lenght 

max. 4 10mm
2 4,5m 

max. 6 16mm2 3,8m 

max. 8 25mm2 3,2m 

Cable from jigger 
to fusebox. 

Max. 
lenght 

Cable cr. 
section 

7,5m 2x2,5mm2 

12,0m 2x4,0mm2 

18,0m 2x6,0mm2 

Guidance for cable dimensions 19 



MAINTENANCE: 

Weight sensing arm: 

For the machine it is of great importance, that the weight sensing arm's function is smooth 
and frictionless. Therefore please be very careful, that there is no dirt or corrosion on the 
weight sensing arm's cylinder(see fig. 6 below). The cylinder needs to be coated in light oil 
frequently. Please make it a rule, that you check this before leaving for the fishing grounds. 

Weight sensing arm 

Cylinder 

Fig. 6 
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MAINTENANCE: 

Replacing of the fuse:
The machine is equipped with an electric fuse. The fuse is placed on the motor print board (see fig. 
7 below) inside the housing. Replace the fuse by removing the housing: unscrew the screws at the 
end of the housing (see fig 9 on page 24) and then remove the fuse placed in the fuse socket on 
the print board. 

The type of the fuse is: 1 pc. 5 x 20 mm Quick Acting - F 18 A 250 V). 

MOTOR PRINT BOARD
 

FUSE 

Fig. 7 

Note!
 
Electronic parts are very sensitive, and should therefore be handled with great care.
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MAINTENANCE: 

Replacing of electronic print board:
When replacing the jigging machines electronic print board, please follow the instructions 
below: 

Computer print board - (see fig. 8 below)
Unscrew the screws on the computer box. 

Remove the top of the box, and unplug the cable plugs, marked FL, DP and MP, from the print 

board. The print board is fastened to the bottom of the computer box with 3 clips, and you will 

remove the print board by pressing the clips and removing it easily. 


Motor print board - (see fig. 9 on page 23)
Unscrew the screws at the end of the housing.. 

Unplug the plugs marked Pot and TP. Release the electric wires, marked EL-inn and EL-mot, 

from the terminal block. Unscrew the 4 screws in the aluminium plate, marked SMP. Please 

note, that the print board shall not be released from the aluminium plate. Move the print board 

carefully out, over the motor.
 

Clips 

FL DP MP 
Fig. 8 

Note!
 
Electronic parts are very sensitive, and should therefore be handled with great care. -

Replacement of electronic parts and components shall be carried out in dry

surroundings.
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Humidity bag (please see drawing on the next page) 

To protect the electric and electronic parts and components in the machine against humidity which 
can appear during temperature changes, there is a humidity bag (Silica Gel) inside the machine 
(attached to the electric motor). 
Our recommendation is, that this bag will be replaced when you are servicing the machine, or at 
least every year. 
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MOTOR PRINT BOARD
 

SMP 

FUSE 

TP 

Pot. 

SMP 

SMP 

FUSE 

EL-inn 

EL-mot 

SMP 

MS 

Fig. 9 
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STANDARD PROGRAM:
 

Pays out the line 
to the bottom 

Reels up 1 fathom and begins jigging 
Starts jigging 
Pays out the line to the bottom 
Reels up 1 fathom..... 
and continues..... 

JIG NUMBER H
E

IG
H

T
 F

R
O

M
 B

T
M

. 
JI

G
 T

R
A

V
E

L
 

Fig. 10 

Instructions: 

Press the (DOWN) button. The machine pays out the line to the bottom - and starts fishing as 

described above. This fishing method is the machine's standard program. 

If you have adjusted some values, but wish to return to the standard program, then use the 

(CLEAR) button. By pressing the button for 5 seconds, or until the whistle gives one long sound, the 
computer will return to the standard program. 
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THE SEARCH MODE:
 

Pays out 
line to 

bottom. 

At the end of each JIG NUMBER 
the line will move up the water 
column a distance of one JIG TRAVEL 
and continue until 
fish are found 

Fig. 11 

Adjustment instructions: 

Press the (SEARCH) button (the light starts flashing) and then the

 (DOWN) button. The displays shows a  (colon), and the light in the

 (SEARCH) button is on. The machine is now adjusted to search from the bottom and 

upwards the water. The machine is jigging, moves up the water and starts jigging again and 
so on, until it reaches the value, adjusted as the Search Range. The machine will then again 
pay the line to the bottom, and starts searching again (see further information in JIG 
FUNCTIONS, 7: SEARCH RANGE). In the standard program the Search Range is pre-set to 
40, or the machine will search up to 40 fathoms. The mode can be adjusted as to your 
requirements. 

To start fishing from the bottom again, press the (SEARCH) button, and then the 

(DOWN) button. 
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THE ADJUST DEPTH MODE:
 

Line drops to specified depth 
and begins to jig 

Fig. 12 

Adjustment instructions: 

Press the (ADJUST DEPTH) button (the light starts flashing), then adjust the planned depth by 

using the (PLUS) or (MINUS buttons, press the (DOWN) button, and the machine 

starts fishing at the adjusted depth (the button's light is on during fishing at the adjusted depth). 

To start fishing from the bottom again, press the buttons as follows:

 (ADJUST DEPTH), (CLEAR) and (DOWN). 
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THE JIG PAUSE MODE:
 

Pays out 
the line to 
bottom 

Reels up 1 fathom 
Makes one jig 
Makes a pause in accordance 
with the adjustment (JIG PAUSE) 
Makes one jig 
Finds bottom 
and continoues.... 

Fig. 13 

JIG PAUSE 

Adjustment instructions: 

Press the (ADJUST JIG) button (the light is on). Press as many times as necessary to get 

the display to show . Adjust the value with the (PLUS) or (MINUS) button (the 

light starts flashing).
 
The adjustment indicates in seconds the pause between jigging period.
 

To confirm the adjusted value, press the (ADJUST JIG) button (the light stops flashing).
 

To activate the new program press the (DOWN) button.
 

If you wish to se how many fathoms of line are paid out, press the 


(WEIGHT - DEPTH) button (the light in the (ADJUST JIG) button is switched off). 
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MODE FOR SQUID AND MACKEREL FISHERY:
 

The machine will fish without any stops 
The machine pay out the and haul up 
the line to the gunwale immediately. 
It stops for some seconds and will 
repeat the operation. 

Line pays down to 
bottom or a pr-set 

depth. 

Fig. 14 

Adjustment instructions: 

Press the (ADJUST JIG) button (the light is on). Press as many times as necessary to get the 

display to show . Adjust the value to 1 by pressing the (PLUS) button (the light starts 

flashing). To confirm the adjusted value, press the (ADJUST JIG) button (the light stops 

flashing).
 

To activate the new program press the 
 (DOWN) button.
 

If you wish to see how many fathoms of line are payed out, press the 
 (WEIGHT - DEPTH) 


button (the light in the 
 (ADJUST JIG) button is switched off). 
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Examples of mounting brackets: 

Clip Bracket 

Adjustable Bracket 
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Technical Information: 

Weight: 

Electric power:
 
Max electric consumption:
 

Average electric consumption:
 

Speed: 

Line lenght - ø1,6mm: 
ø1,3mm: 
ø1,0mm: 

425 

17,0 kg 

24 v. 
20 Amp. 
2,5-3,5 Amp. 

0-135 rpm. 

400 fathoms - 730 m. 
600 fathoms - 1100 m. 

1000 fathoms - 1830 m. 

6
2

0

 

310 330 

Dimensions in millimeter 
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P.O. BOX 9 
FO-370 MIÐVÁGUR 
FØROYRAR 
(Faroe Islands) 

PRODUCED BY: 

Tlf: +298 33 24 22 
Fax: +298 333 222 
http: \\www.oilwind.fo 
E-mail: oilwind@oilwind.fo 

LOCAL REPRESENTATIVE: 



 

 

 

 

 

Appendix C2.–Instructions for rigging jig fishing gear. 

38 




 

 
 

  
 

 

   
   

 

5 

1 

100m
m

appr. 

70
m

m
appr. 

1 

Guidance in rigging the gear 
1 2 

1 2 3 

1.0m appr. 

3
 

1 2 3 

6 

4 7 

4 5 

2 

1 

5 10mm appr. 1 2 1 

2
 

6 

3 4 

two turns as shown in fig. 1 

1. Knot type 1 
2. Knot type 2 
3. Knot type 3 
4. Knot type 4 
5. Swivel 

6. Bait -hook 
7. Plastic ball 

Line used for hook set-ups can vary 
from 1.0 mm (100 lbs test) to 1.4 
mm (150 lbs test) depending on 
fishery and size of fish which are 
targeted. 

Tlf: +298 33 24 22 P.O. BOX 9 
Fax: +298 33 32 22 FO-370 MIÐVÁGUR 
e-mail: 
http:// 

oilwind@post.olivant.fo 
www.oilwind.fo 

FØROYRAR 
(Faroe Islands) 



  
 

 

   
   

 

Guidance in rigging the gear
 

1 2 3 4 

ARTIFICID BAIT HOOK 
(8 - 10 AVERAGE PER 
SET-UP) 

SWIVEL 

1 

MONOFILAMENT 
(100 - 150 LBS TEST) 

2 

FLAG SWIVEL 

1 

LEAD SINKER 1 
(WEIGHT 5 - 15 LBS) 

1 

The space between each hook depends on the 
size of the vessel and the fishing conditions. 
Normal distance is equal to the the distance 
from the surface to the gunwhale. 

Use this knot to reassemble the line when the 
line is broken 

Tlf: +298 33 24 22 P.O. BOX 9 
Fax: +298 33 32 22 FO-370 MIÐVÁGUR 
e-mail: 
http:// 

oilwind@post.olivant.fo 
www.oilwind.fo 

FØROYRAR 
(Faroe Islands) 
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